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Abstract

Growth in the use of testing to determine student eligibility for community college courses has
prompted debate and litigation over the equity, access, and legal implications of these practices.
In California, this has resulted in state regulations requiring that community colleges provide
predictive validity evidence of test-score based inferences and course prerequisites. In addition,
companion measures which supplement placement test score must be used for placement.
However for both theoretical and technical reasons, the predictive validity coefficients between
placement test scores and final grades or retention in a course generally demonstrate a weak
relationship. This study examined the predictive validity of placement test scores with course
grade and retention in English and mathematics classes. The investigation produced a model to
explain variance in course outcomes using test score, student background data, and instructor
differences. The model produced suggested that student dispositional characteristics explained
the highest proportion of variance in the dependent variables. Including the instructor in the
model added significantly to the explanatory power suggesting that grading variation makes
accurate placement more problematic. This investigation underscored the importance of academic
standards as something imposed on the student by the college, and not determined by the entering
abilities of students.
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The open-access philosophy of the community colleges' practically ensures that
the students served will differ in their experiences, levels of education, and socio-
economic status. Open-access combined with the growing national emphasis on
improving student outcomes is a major challenge facing community colleges. Entry level
placement testing is one method used by a growing number of communit}./ colleges to
improve student outcomes. In California, legislation passed in the late 1980’s mandated
the use of placement testing as part of a comprehensive reform of college matriculation
practices. The increasing use of placement testing to group students by ability led to
legal challenges from groups concerned with testing practices and safeguarding open-
access. In response, the State Chancellor’s Office of the California Community Colleges
(SCOCCC) implemented a series of regulations to govern the use of placement testing.
Colleges were required to gather and report evidence of predictive validity of tests used
to group and place students. In essence, community colleges must demonstrate that using
tests to sort and place students enhances their likelihood for success in a course.

Predicting success in community college courses is made difficult by the differing
characteristics of students. Sorting students by using cutting scores on a test may mask
important individual characteristics and situations of students. In addition, poor
predictions of student success or retention may occur because instructors -- acting as
individual raters -- differ in their evaluation and retention practices. Prediction of student
performance or retention in courses is thus often confounded when the criteria for success
(such as course grade or retention) are unstable or influenced by other variables such as

student and instructor characteristics.
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Background

The Matriculation Act, passed in 1988 by the California legislature (California
Code of Regulations (1990), promoted the use of placement tests in community colleges.
Student opportunity and access were to be safeguarded by regulations that community
colleges empirically demonstrate the reliability and validity of their placement tests and
practices.

Growth in the prescriptive use of test scores to allocate access to community
college courses and programs led to increasing anxiety by various social and advocacy
groups concerned with the effects of testing. Thus the notion of test anxiety did not
appear to apply just to students preparing to sit for an exam. A collective test anxiety
could be found among state and local community college officials, faculty, testing
experts, and activist groups regarding how standardized placement tests would be used,
interpreted and applied in the community colleges. This collective test anxiety soon
made its way ihto court.

In 1988, the Mexican-American Legal Defense Fund (MALDEF) filed a lawsuit
alleging that several community colleges were using scores on placement tests to force
students to take non-credit, remedial courses before they could enroll in courses carrying
college credits that were transferable to four-year colleges and universities (Fields, 1988).

The MALDEF lawsuit was settled three years later. Partly as a result of the
settlement, the State Chancellor’s Office for the California Community Colleges
(SCOCCC) agreed to require that every community college produce evidence of the
criterion-related validity for each test they were using for placement (Cage, 1991). The

evidence produced must conform to the Standards for Educational and Psychological
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Testing (American Psychological Association, 1985). Community colleges must
demonstrate that students have a demonstrably greater likelihood of success above a
certain “cutting” score (minimum score on a test) than individuals falling below this
score.

Despite the legal settlement and the implementation of admission, testing, and
placement regulations over the last twelve years, the testing issue remains hotly debated.
For example, nursing programs in the California community colleges are now required to
admit all students who meet minimum requirements. Until this most recent ruling,
nursing programs had relied on locally developed criteria for admitting students such as
interviews, and ranking students on the basis of test scores and grades in prerequisite
courses. Nursing programs must now empirically demonstrate that students falling below
a certain test score are highly unlikely to succeed. The use of interviews and other “non-
evaluative techniques,” are prohibited (McCoy, 2000).

SCOCCC regulations also included a state-prescribed correlation coefficient of at
least .35 between test score and the criterion (e.g., course grade). State regulations also
required colleges to use companion measures in addition to placement test score in the
placement decision. These other measures might include student high school GPA,
employment hours worked, educational goal, and other data that may affect student
course performance or retention (SCOCCC, 1992). Although the value of a scale that
integrated student biographical data with test scores had been recommended by
measurement scholars for several years (Cronbach, 1990; Anastasi, 1968), and advocated

by professional organizations such as the American Psychology Association (APA)

W. B. Armstrong 4



(1985; 1999), many community colleges were slow to identify or adopt companion
measures for placing students (Alkin and Freeman, 1992).

Establishing the predictive validity of test-score based inferences about student
ability is often problematic, particularly in community colleges with existing placement
programs. The pre-sorting of students into instructional levels truncates the range of the
student test score and biographical characteristics available for study. Thus researchers
often don’t know how students would hgve performed had they been allowed to enroll in
the higher level course.

A truncated distribution often results in lowered correlation coefficients between
predictor and criterion (e.g., test score and course grade). However, this investigation
used data from a period in which placement was non-mandatory. That is, students not
found to meet the minimum test score or prerequisite for an English or mathematics
course were allowed to enroll after advisement into a lower level course. This reduced,
but did not eliminate, the restriction of the range of student ability and background in the
courses under study.

Measurement scholars have noted that predictive validity studies are sometimes
muddled or inconclusive because of unreliable or inadequate criterion data (APA, 1999;
Popham, 1990; Sticht, Armstrong, et. al (1987); Cronbach, 1971). The validity of a
placement system that sorts and classifies thousands of students is often reliant on the
individual judgment provided by instructors, raters, or other evaluators of the student’s
performance.

To control for variance in the criterion variables of final grade this investigation

included the instructor as a source of variance in the explanatory models. These models
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were tested for both full-time and adjunct instructors to determine if instructor

employment status was related to instability in grading.

Theoretical Models

The framework for this investigation relied on measurement theory and a review
of the testing, measurement, and evaluation literature. Measurement theory was used to
frame a study that recognized the difficulty of predictive validity when the criterion
variable is a measure based on individual judgment, when student characteristics differ,
and when the characteristics of the instructor differ. Two measurement theories; Point-to-
Point Theory, and Aptitude-Treatment-Interaction (ATI) Theory guided the development
of the course outcome model.

Predictive validity is essentially an attempt to approximate the future in the
present. This is a central tenet of Point-to-Point Theory as described by Asher and
Sciarrino (1974). Point-to-Point theory posits that predictive validity is enhanced to the
extent that the correspondence between the skills measured on a test and the skills needed
for success in a course are congruent. According to Asher and Sciarrino, “Information
with the highest validity seems to have a point-to-point correspondence with the
criterion” (p. 519). Point-to-Point Theory was found to be the most instructive in the
formulation of research hypotheses and positing relationships between the independent
variables of student test scores, demographic, dispositional, and situational characteristics
and the dependent variables of course grade and retention.

ATI provided a theoretical framework for analyzing instructor effects on the

criterion variables. ATI focuses on the processes and outcomes associated with student
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referral to alternate educational treatments. This is énalogous to the present situation in
community colleges where students are referred to different levels in the curriculum.
ATI focuses on the interaction of student traits, characteristics, and abilities, with
particular forms of instructional treatments. This study extended the tenets of ATI by
testing if instructional treatments, approaches, and grading standards within curricular
levels vary by instructor.
Student Data

Constructs of student characteristics were identified and grouped using a model
described by Cross (1981). Cross identified three primary factors related to course
outcomes among adult students that were applicable to this investigation. These factors
were situational, dispositional, and institutional variables. Situational variables included
data pertaining to the present circumstances of the student such as employment hours,
support for attending school, income, financial aid, part- or full-time attendance, and
family responsibilities. Dispositional factors included cognitive, behavioral, and affective
traits of the student such as self-efficacy, past experiences or performance in school,
involvement in school activities, high school grade point average, high school
preparation, and the perceived importance of attending school to the student. Institutional
variables were also used by Cross (1981) in her analysi;, but were not found to be useful
to this investigation because all of the community colleges included in the study had
similar policies and assessment practices. Thus there was little institutional variation to

measure.
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Literature Review

The literature review conducted for this investigation revealed that predictive
validity studies conducted in community colleges and other post-secondary settings have
yielded low correlation coefficients between placement test score and final grade (Hills,
1971; Cohen, 1987; Gabe, 1989; Hargis, 1990; Hughes and Nelson, 1991; Isonio, 1991;
1992; Rasor and Barr, 1993; College of the Canyons, 1994). However, the studies
reviewed did not include student background information as part of the validation model.

With respect to instability in the criterion variable of final grade, there has been
comparatively little evidence gathered that indicates how much error in the predictive
validity of a test or other measure was contributed by individual judgments made by
instructors, employers, supervisors, raters, or trainers. In discussing the usefulness of
grades or marks as criterion data for evaluating placement decisions using tests,
Cronbach (1971), made the following observations: “If teachers use different bases for
judgment and some are more generous than others, throwing grades from several algebra
teachers into a single distribution merely piles one source of error upon another” (p. 491).
When a test fails to accurately predict student course performance, it is difficult to
determine whether this observation derives from the test, the grading process, or other
factors such as motivation, experience, and study habits, that also affect course
performance or retention.
Research Questions

This investigation focused on three primary research questions:

1. Are placement tests highly predictive of course performance outcomes such as

course grades?

2. How do student characteristics affect the prediction of course performance
outcomes?
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3. How do teacher characteristics affect the prediction of course performance
outcomes?

Study Participants

To analyze the predictive validity of English and mathematics course placement,
assessment data from all first-time students from three large-sized community colleges
were gathered from the fall, 1995 semester. There were 3,925 students enrolled in one of
the three levels of English courses (remedial or non-credit, Associate degree applicable,
and transfer level), and 3,719 students enrolled in three levels of mathematics courses.
The term was selected because of the temporary relaxation of placement rules that
enabled some students to enroll in courses they would otherwise had not been eligible to

enroll in.

Method

Testing research question one was done by deriving the predictive validity
coefficients obtained through Pearson-Product-Moment correlations of test scores in
reading, writing, and mathematics with the dependent variable of course grade. Course
grade was recoded into a continuous variable with a score associated with each letter
grade. Two computations of GPA were developed. One included GPA that excluded
withdrawals (W’s) from the analysis, while the second GPA measure counted W'’s the
same as a failing grade. Statistical significance was set at the .05 level. This analysis
was conducted for three curricular levels in English and mathematics.

The analysis conducted to answer research question two used student

demographic, dispositional, and situational data in a regression model to determine the
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amount of improvement that could be made in the prediction of student achievement and
retention.

The course grade prediction model was constructed in a hierarchical approach.
Test scores were first entered into the regression. Test scores were entered first because
in practice, test scores were intended to predict course performance or serve as a proxy
for entering ability. The subsequent ordering of the entry of variables into the model was
intended to approximate the reality of placement practices in the colleges included in this
study. This method was used to reflect both college matriculation policy and institutional
practices in placement. The second block of variables entered into the equation
consisted of demographic variables. Demographic variables were entered in this order
because prior research suggests that certain demographic characteristics may mediate the
predictive power of test scores. The third group of variables entered into the model was
student dispositional data. The fourth block of variables entered into the model included
the situational variables of the student.

The focus of research question three was the contribution of instructor differences
in student evaluation to variance in course outcomes of final grade and retention. The
analysis conducted to answer research question three controlled for test scores and
student demographic, dispositional, and situational variation while noting the
contribution of instructor grading practices to explaining or predicting variance in course
performance. Anonymous instructor identification codes were entered into the model to
detect the extent of error in the model associated with instructor variation.

The model explaining variance in final grade used the same sequencing of test

score, demographic, dispositional, and situational variables used to provide evidence for
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research question two. At the final stage of the regression model, the block of instructor
data was entered into the regression model used to predict final grade. As each block of
variables (test score, demographic, dispositional, situational, and instructor) were entered
into the model, the change in the explanatory power of the of model was noted.

To determine the relation of faculty employment status (full- vs. part-time) to the
outcome variables, two separate models were constructed. One model used only full-
time faculty while the second model used only part-time faculty. The sequence of
variable entry was the same for both models.

Findings

Research Question One

As was found in other predictive validity studies, although the correlation coefficients
showed a statistically significant relationship between placement test scores and the
dependent variables of course grade, the coefficients were too low to be of much practical
significance. Within instructional levels (remedial or non-credit, Associate degree
applicable, and transfer levél) the coefficients varied with lower coefficients generally
found at the lower levels of the curriculum. All correlation coefficients failed to meet the
state-mandated .35 level for statistical validation. This was found for both of the

dependent variables (GPA1 and GPA2) used to answer question one.

Research Question Two
Student test score, demographic, dispositional, and situational variables tended to
contribute significantly to the models predicting course grade and retention. However, of

all the variables entered, student dipositional variables tended to explain a greater amount
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of variance in the dependent variables than did other student data, including test scores.
Of particular value were data indicating the prior performance of the student in school
such as highAschool GPA, grade in last English or mathematics course, and the number of
years of English or mathematics taken in high school. This was true for both English and
Mathematics courses. This analysis suggests that student dispositional data are more
powerful predictors of student success than standardized test scores. This supported the
theoretical construct posited by Point-to-Point theory. Past behavior is often the best
predictor of future behavior.
Research Question Three

Including instructors in the predictive models significantly reduced error in the
regressions. The amount of variance contributed by the instructor was generally 15-20%
of the amount of variance in final grade. This suggested a relatively high degree of
variation in grading practices by instructors. The instability in the criterion variable of
final grade contributed to the low correlation coefficients found between test score and
grade. Part-time instructors in English demonstrated a greater amount of grading
variation than full-time instructors, however, no significant differences were found
between full and part-time instructors in mathematics. Table 1 below summarizes the
results for English courses for the three parts of the study and shows the relative
contribution of each block of variables to the prediction of final course grade. Table 2

provides the same information for the mathematics courses analyzed.
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Table 1: Factors Explaining Variance in English Course Grade by Full and
Part-Time Instructor

Block of Multiple R R squared F Significance of
Variables Change
Full-Time
Instructors
Placement Test
Scores .26 065 21.2 p<.000
Demographic .35 122 6.9 p<.000
Dispositional 43 .183 3.8 p<.000
Situational 45 .206 34 p<.000
Instructor .56 312 2.7 p<.000
Part-Time
Instructors
Placement Test
Scores 24 .057 15.5 p<.000
Demographic .39 154 7.5 p<.000
Dispositional 51 .264 5.0 p<.000
Situational .52 275 4.1 p<.000
Instructor .68 462 3.7 p<.000

The contribution of each block of variables as they entered the regression model
can be noted in the column marked “R-square.” This notes the proportion of variance
accounted for by the entry of each particular group of variables. Of the student
variables, although placement test scores are significantly related to final grade, they
account for less than 7% of the variance in final grade. In contrast, dispositional
variables contribute at least as much as test scores, and when used with demographic and
situational variables, account for just over 20% of the variance in final grade. Entering
the instructor in the model as an independent variable accounts for the greatest amount of
variance in final grade (approximately 10%). The same pattern can be noted for part-
time English instructors, however there is greater variance in grading practices among
part-time faculty. The R-square increased by approximately 20% once the part-time

instructors were entered into the regression model.
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Table 2: Factors Explaining Variance in Mathematics Course Grade by Full and
Part-Time Instructor

Block of Multiple R R squared F Significance of
Variables Change
Full-Time
Instructors

Placement Test
Scores .14 .020 3.55 Not significant
Demographic 47 221 4.09 p<.000
Dispositional .63 397 271 p<.000
Situational .65 423 2.36 p<.000
Instructor a7 .596 231 p<.000
Part-Time
Instructors
Placement Test
Scores .19 .037 9.66 p<.003
Demographic 42 177 4.73 p<.000
Dispositional 54 .296 2.80 p<.000
Situational .61 374 3.07 p<.000
Instructor 76 577 2.78 p<.000

With respect to explaining variance in course grade in mathematics, a similar
pattern emerges. Placement tests, however, were not found to be significantly related to
course grades for full-time instructors. Student dispositional data accounted for almost
18% of the variance in final grade while placement test scores accounted for less than 5%
of the variance for both full-and part-time instructors. Including the mathematics
instructors in the regression model accounted for approximately 17-20% of the variance
in final grade. This tends to confirm the presence of instability in the criterion variable of
final grade. The finding of grading variation may help to explain the relatively low

explanatory power of placement test scores.
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Discussion

The predictive validity of test scores with respect to final grade is difficult to
establish. Although California state regulations require colleges to demonstrate at least a
.35 correlation, achieving this criterion for validity is difficult. This was found to be due
to the differing characteristics and backgrounds of students and the grading practices used
by individual instructors.

This investigation found that student dispositional and demographic variables had
more explanatory power than did other variables, including test scores. This was foﬁnd
even though these data were self-reported by the student. Dispositional variables may be
of greater predictive power final grade because they reflect the more enduring
characteristics of the student that portend their likelihood for success. This finding is
consistent with Point-to-Point theory, which formed the essential framework for this
study.

This investigation also served to highlight the importance of the criterion for
success. Misclassification of students as likely to fail is more than an incorrect inference
derived from a test score. Misclassification may primarily be a function of who is
assigning the grade. The interaction of student traits, instructional treatments, and
instructor practices may have a greater effect on student performance than the skills
measured by assessment tests. Poor prediction of performance or misclassification of
students is thus exacerbated when the criterion for student success can vary depending on
the class in which one enrolls. Thus a major finding of this study was that educational
standards are maintained by the college, not determined by the entering ability of their

students.

W. B. Armstrong 4 6 15



In the literature review conducted for this study, it was noted that thirty years ago,
Sheldon (1970) wondered if accurate placement information about students could more
easily be gleaned from a review of high school transcripts or even self-reported high
school grade point averages than from mass administrations of standardized placement
tests. Sheldon’s supposition that student dispositional information is of more predictive
value than standardized placement tests in community colleges tended to be confirmed in
this study. Colleges seeking to improve their placement practices and increase the
likelihood of accurate placement that improves student outcomes might want to consider
using student dispositional data in the placement decision rather than strict reliance on
placement test scores.

Based on the literature, theory, and findings from this study, practitioners and
analysts intending to conduct predictive validity studies should expect to find low
correlation coefficients. This may be due to several factors. Evaluating an existing
assessment system where students are pre-sorted by ability group decreases the range of
student abilities and lowers the correlation coefficients. Colleges wishing to conduct
such studies may want to suspend mandatory placement for a semester or two, or lower
the cutting score for entry into a particular course by five points or so. This will allow a
wider range of student abilities into the classroom and assist with the conduct of the
validity study.

To the extent possible, colleges should attempt to align the skills measured on
placement tests with the behavioral objectives expected of students in the course. This

was noted by Cohen and Brawer (1987):
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Some of the more astute institutional researchers and faculty members have
recommended using assessment tests that more closely approximate the behavior
demanded of the students in class. They also seek reasonably common criteria for
grading. Thus a testing program would have instructors closely involved in testing for
the specific skills needed to succeed in a given class as identified by analyzing lectures,
instructional materials, and assignments. Such a process has not been popularly adopted
(p. 109).

Test content is of critical importance. State regulations that mandate a minimum
correlation coefficient to establish the validity of a test do little to change the repeatedly
observed findings that there are few common elements between placement test scores,
and the factors that comprise final grade in a course. Implementing a placement test with
only scant attention to the objectives and skills demanded of the course, greatly increases
the likelihood that students, many of whom are capable of passing, will be misclassified
as probable failures (Kangas, 2000). In other sectors such as the military or industry,
institutions have developed tests that attempt to approximate the future in the present.
For example, job sample tests use simulated exercises and situations that an applicant
may confront in a training course or job. If college English courses emphasize writing,
then one of the more obvious methods to approximate this objective is to have students
complete a writing sample that could be scored by at least two English faculty to ensure
reliability of placement. This might function as both a placement and diagnostic
exercise, and provide greater information about the student than a norm-referenced score
on a placement test. This may also help to promote faculty development for both full-
time and adjunct faculty through review of the standards for various courses. Greater

consistency in the application of academic standards may result through such shared

activities as grading a writing sample.
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The philosophy and practice behind placement programs typically assume that the
instructional treatments are equivalent, and the criteria for success are reliable within
treatments (courses). However, this study suggests that these assumptions are incorrect.
Variance does not exist solely among the students. Variance was found to exist within
instructional treatments, and among instructors, whether full time or adjunct. Prior to
conducting local validation studies, practitioners may want to inspect the grades issued in
a given semester by instructors teaching the same course section. If great variability is
found (perhaps confirmed through analysis of variance procedures), steps should be taken
to decrease this variance prior to conducting validation studies.

Short of comprehensive exit exams that mirror the skills assessed on placement
tests, there will always be a relatively low point-to-point correspondence between test
scores and final grade. The question then becomes, how much grading variation is
tolerable? There are no references to give us the answer. Each college or department
will have to discuss the issue. However, one guideline that emerges from the literature
on inter-rater reliability is that the range of instructor GPA’s should not exceed one-half
of a grade. If this is found, it will be useful to share these findings with the academic
department and begin to develop ways to achieve greater consistency. If grading
variation is reduced and grades become more consistent through the enforcement of
standards, higher predictive validity should result.

Do not place students using a single measure. When possible, gather dispositional
data about the student that indicate their prior performance in school such as GPA, last
English or math grade, commitment to school, and number of years of English or

mathematics studied in high school. If the student has already taken at least 12 units of
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community college courses, the college GPA may be a better predictor than self reported
high school GPA. It is both verifiable and recent, and provides a better indicator of how a
student will perform in class. However, even self-reported dispositional information has
good predictive value. For example, Cohen and Brawer (1987) found that student self-
assessment of ability in comparison with other students at their college was highly related
to the content knowledge measured on the General Academic Assessment test. As noted
by Cohen and Brawer, “Students know what they know.” (p. 123).

The dispositional variables that best predict course success are not measured well
nor generally gathered by standardized tests. If they are gathered, institutions often are
not able to integrate the biographical information about the student in the placement
decision for students. Colleges may want to consider methods to integrate dispositional
data into the placement decision. This could be done through developing a composite
scale, weighting the dispositional data and adding it to the test score, or using the
dispositional data to direct a student to a higher or lower level course if their score is
close to the cutting score.

This study sheds more light on the often repeated, but seldom understood, notion
of academic standards (Astin, 1991). Many in higher education equate academic
standards with the selectivity of the institution or program,; that is, the caliber of the
entering students is the indicator of the academic standards of the institution. This study
suggests that academic standards might best be thought of as what the institution or
instructor imposes on the students at the exit point, not the skills students bring with them
at entry. Academic standards are brought to bear on the evaluation. of student

performance and are institutionally derived and defined (Cohen & Brawer, 1987). As
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more students continue to enroll in the community colleges from increasingly diverse
backgrounds and heritages, the imposition of consistent academic standards is the duty of

the academic and administrative leaders of the college.
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